The genus Garcinia (Clusiaceae) is comprised of about 550 species, mostly trees, distributed mainly in tropical areas of Africa, America, Polynesia and Asia [1] . Some of members of this genus are extensively used in traditional medicine in various parts of the world [2] [3] [4] . Previous phytochemical studies have revealed it to be a rich source of secondary metabolites, including biflavonoids, acylphloroglucinols, triterpenes and xanthones [5] [6] [7] [8] [9] . Some of them are known to display a variety of biological properties, such as antimicrobial, cytotoxic, antioxidant, anti-HIV and anti-inflammatory activities [10] [11] [12] [13] [14] [15] [16] [17] .
About ten endemic species of Garcinia have been identified in Cuba, including G. aristata (Griseb.) Borhidi and G. bakeriana Urb. [18] . From a phytochemical point of view, the former is the only Cuban species studied so far. We have previously reported the isolation and characterisation of aristophenones A and B (acylphloroglucinol derivatives) from its immature fruits [19] . Thus, the chemical composition of some endemic species remains unknown until now. As part of our continuous study on the constituents of plants belonging to the family Clusiaceae, we report herein the first phytochemical investigation of G. bakeriana (Urb.) Borhidi, a rare endemic tree, without known uses in traditional Cuban medicine, which may be found growing wild or cultivated in botanical gardens. The aim of this work was to contribute to the knowledge of Garcinia chemical composition. A new biflavonoid (1) was isolated and characterized from the leaves of this plant along with nine known compounds (eight bioflavonoids and one xanthone).
The dried and powered leaves of G. bakeriana were extracted successively with n-hexane, ethyl acetate and MeOH. The ethyl acetate extract, subjected to chromatography on Sephadex LH-20 and HPLC, yielded the new compound, 4'''-O-methyl-I3, II8biapigenin (1).
Compound 1 was obtained as a yellow amorphous solid, and its molecular formula (C31H20O10) was deduced using HRESIMS, 13 C NMR, and DEPT analyses. The IR spectrum exhibited absorption bands at 2927 (-OH), 1650 (chelated -C=O), and bands attributable to aromatic rings at 1575 and 1510 cm -1 . The UV spectrum showed absorptions at  max 338 and 268 nm, suggesting the presence of flavone moieties. Analysis of the 1D and 2D NMR spectra with homo-and heteronuclear direct or long-range correlations allowed assignment of 1 H and 13 C NMR signals ( Table 1 ).
In the 1 H NMR spectrum, 1 displayed eight signals in the aromatic region including four doublets at  6.67 (2H, J = 8.8 Hz) 6.97 (2H, 8.6), 7.36 (2H, J = 8.8 Hz) and 7.65 (2H, J = 8.6 Hz). When the 1 H-1 H COSY spectrum was analyzed, two AAXX spin systems constituted by the mentioned signals were recognized, indicating the existence of two para-substituted phenyl moieties, and thus a symmetric substitution in both aromatic rings (B rings). Besides, only two meta-coupled proton signals at H-6 and H-8 (A ring) appeared at  6.32 and 6.54 (J = 2.1 Hz), suggesting the existence of oxygenated substituents at C-5 and C-7. The other three signals were singlets at  3.84 (OCH 3 ), 6.34 and 6.60. The 1 H NMR data were almost identical to those reported for I3,II8-biapigenin, a biflavone isolated from different Clusiaceae species [20] . The main difference was associated with the presence of one methoxyl group.
The 13 C NMR spectrum and DEPT ( to an oxygen atom and eight signals corresponding to methine groups (twelve carbons). All this evidence was also in agreement with an apigenin dimer. HSQC and HMBC experiments indicated that the protons at  6.34 (H-6 (II), A ring) and 6.50 (H-3 (II), C ring) belonged to the same apigenin unit and thus a C-C linkage involving C-3 (I) and C-8 (II) was inferred. The only one methoxyl group was confirmed to be located at C-4 (II) by observing the correlations between their protons and the chemical shift assigned to the carbon of C-4 (II). Thus, compound 1 was identified as the methyl derivative of I3-II8-biapigenin, a new natural product named 4'''-O-methyl-I3,II8-biapigenin.
The known compounds were identified as amentoflavone (2) [23] , GB-2a (5) [24] , volkensiflavone (6) [25] , 6''-(2-hydroxy-3methyl-3-butenyl)-amentoflavone (7) [26] , I3,II8-biapigenin (8) [27] , GB-1a (9) [24] and the xantone norathyriol (10) [28] , as confirmed by comparison of the spectroscopic and mass spectrometric data with the corresponding literature values. The chemical structures of the isolated compounds are shown in Figure  2 . Additionally, two minor compounds were isolated from the MeOH extract. MS data revealed two [M -H]ions at m/z 717 and 719, respectively. Although their structures were not identified, they seem to be volkensiflavone and GB-1a O-glycoside derivatives, in that order. NMR data deduced from COSY, HSQC and HMBC experiments supported our hypothesis, but some NMR signals were absent due to the presence of two atropisomers and small quantities of sample in both cases, and thus their structures were not confirmed.
G. bakeriana leaves seem to be a rich source of biflavonoids and all of them were either apigenin-apigenin dimers or closely related derivatives with a C-C linkage involving A (C8-C8), C and A (C3-C8) or B and A (3'-8) rings, which is common for most of the biflavonoids in the genus Garcinia. Their main chemical components were very different from those isolated (acylphloroglucinol derivatives) from G. aristata fruits. In order to establish similarities or differences, a comparative phytochemical study of the different Cuban Garcinia species should be carry out.
Experimental
General experimental procedures: UV spectra were obtained with a Beckman DU 670 spectrophotometer. IR spectra were determined on an IR-230 (Jasco Biflavonoids from Garcinia bakeriana Natural Product Communications Vol. 8 (9) 2013 1239 (Waters, Milford, MA) high-resolution mass spectrometer. Column chromatography was performed over Sephadex LH-20 (1 m × 3 cm i.d.; Pharmacia, Uppsala, Sweden). HPLC separations were carried out on an Agilent 1100 series system consisting of a G-1312 binary pump, a G-1328a Rheodyne injector (20 μL loop), a G-1322A degasser, and a G-1315A photodiode array detector (PDA), equipped with a Kromasil 10 μm C18 column (300 × 10 mm). The elution solvents used were water and methanol. The flow rate was 1 mL/min, and PDA data were recorded with a 200-600 nm range with 2 preferential channels as the detection wavelength, 280 and 320 nm.
